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Abstract: The interlinked global crises of poverty, inequality and climate change call
for transformative responses. Transformative change requires local agency and longterm planning, but this is not easily accommodated in development programmes,
which often rely on short-term thinking and top-down technological solutions. Design
methods have proved useful for facilitating co-development of technological solutions
with marginalised communities. This case study explores whether—and, if so, how—
participatory design can support grassroots transformational change by facilitating
community engagement around the challenge of energy access. We used backcasting
to facilitate the co-design of a ten-year transition roadmap to electric cooking with
thirty members of a rural community in Kenya. The roadmap articulates a local vision
of a long-term development process, including the community’s role in that process.
Through follow-up interviews we found that workshop participation was linked to subsequent grassroots community actions. The findings are discussed in relation to the
literature on transformation design.
Keywords: Transformation design; participation; backcasting; development planning

1. Introduction
Despite some progress in recent decades, 9.2% of the people in the world are currently living
below the internationally defined poverty line – and around 60% of those people live in subSaharan Africa (World Bank, 2020). The situation for the world’s poorest is deteriorating – in
part because of the compounding impact of climate change, armed conflicts and now the
COVID pandemic which has eroded some of the recent progress made (World Bank, 2020).
There have been heightened calls for transformative development initiatives that can reverse these trends (World Bank, 2020). However, efforts by the development community
have been critiqued for being top-down and misaligned with the perspectives of people experiencing poverty, resulting in further disempowerment of these communities (Kothari,
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2019), and the failure of well-intentioned technical interventions (Easterly, 2013). Attempts
to increase local participation in development initiatives have had mixed results, with the
use of standardized participatory toolkits being heavily criticized for being tokenistic, prone
to elite capture, exclusionary and often more focused more on ‘data mining than co-learning’ (Chambers, 1984; Cooke & Kothari, 2001).
Global efforts to shift people out of energy poverty by introducing cleaner cooking technologies illustrate the inherent difficulty of using technocratic top-down approaches to devise
development solutions. Providing clean energy for cooking for the three billion people globally who currently lack such access is considered among the most pressing development
challenges of our time. A heavy reliance on fuels such as fuelwood, charcoal and kerosene
leads to four million premature deaths every year from exposure to smoke (IHME, 2019). For
decades, governments, donors and social entrepreneurs have attempted to shift communities in low- and middle-income countries to cleaner cooking fuels such as Liquefied Petroleum Gas (LPG) and electricity, but progress has been slow (Quinn et al., 2018). In sub-Saharan Africa, the population without access to clean cooking technologies increased from an
estimated 750 million people in 2010 to 900 million in 2017 (approx. 80% of the population),
the majority of whom live in rural areas (ESMAP, 2019).
Efforts to encourage transitions to clean household energy systems have mostly focused on
promoting more efficient cooking technologies, while important socio-cultural aspects of
cooking, such as taste, cooking practices, cultural norms and gender roles, have received less
attention (Abdelnour et al., 2020; Gill-Wiehl et al., 2021). As a result, cooking services are often understood in engineering terms as a technical product rather than a system, overlooking important links between energy services and wider human development objectives
(Jürisoo et al., 2018, 2019; Lambe, Ran, Kwamboka, et al., 2020a; Lambe & Atteridge, 2012).
One possible way to meet these challenges is to apply a design approach that involves the
users of the cooking technologies or services in the earliest stages of their design (Ferriz
Bosque et al., 2021; Lambe, Ran, Jürisoo, et al., 2020).

1.1 Designing in developing country contexts
The use of design in development contexts has a long history, which is often traced back to
the work of Victor Papenak and E.F Schumacher in the 1970s, who advocated for the appropriate design of products and technologies that were simple and easy to produce in contexts
where resources are limited (Papanek, 1985; Schumacher, 1993). More recently, design
methods have been applied to develop products and services that target so-called Bottom of
the Pyramid (BOP) populations, (Jagtap et al., 2013). This work is based on the thinking of C.
K. Prahalad, who popularized an approach, often referred to as “Base of the Pyramid”, that
combines business development with poverty reduction, focused on poor people as producers and consumers of designed solutions and (Jagtap, 2019; Jagtap & Larsson, 2019). There is
also a vast body of work on information communication technologies for development
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(ICT4D) (Perrier et al., 2015) and technology design for enhancing capabilities in resource
poor settings (Oosterlaken & van den Hoven, 2012).
In recent years, studies have looked at how design can support the development of household and community energy systems, by mapping the decision-making landscape of users so
that their needs and values are well understood by programme designers (Ferriz Bosque et
al., 2021; Lambe, Ran, Kwamboka, et al., 2020b; Shan et al., 2017). Several studies have explored how service design can support the design of clean cookstoves and solar mini grids
for communities in sub-Saharan Africa (Jürisoo et al., 2018; Lambe, Ran, Kwamboka et al.,
2020b; Muhoza & Johnson, 2018; Ogeya et al., 2021). However, in these cases, since the
technology had been predefined by the implementing agency, arguably there was limited
space for the energy users to provide input into the design process, beyond providing feedback on specific touchpoints in each service system (Lambe, Ran, Kwamboka et al., 2020a).

1.2 Motivation and research questions
The case study described in this paper was commissioned in 2020 by a Dutch NGO that was
interested in exploring local perceptions of a long-term energy transition from cooking with
biomass to cooking with electricity in rural Kenya. Recent research shows that cooking with
electricity, which was previously thought to be too expensive for rural African households, is
quickly becoming a cost-effective and feasible alternative in both urban and rural areas in
sub-Saharan Africa (Couture & Jacobs, 2019; Loughborough University, 2019). Although the
economic and technological case for a transition to electrical cooking is being made, little
work has been done to understand local imaginaries of large-scale transitions such as rural
electrification programmes, in particular the imaginaries of energy users themselves (Simmet, 2018). A central motivation for this study was to explore the sociocultural implications
of a large-scale energy transition at the micro level, in particular how such a transition is envisaged by households and communities, and how they conceptualize such a system change,
including their role in the system transformation.
With an opportunity to engage with a community early on, prior to the introduction of a specific energy access programme technology, we aimed to address the following research
questions: (i) how can a participatory design approach help to facilitate deliberation with a
community about a future energy transition; and (ii) what aspects of a transformational
change might such an approach support?
We used backcasting to explore local visions of a future where all cooking would be done using electricity, and to support the articulation of a transition process to this vision. We then
conducted follow-up interviews with a subset of participants six months after the workshop
to understand how they experienced the process, and whether the workshop had led to any
changes at the individual or community level. In the next section we introduce Transformation Design as the theoretical framing for the case study. Section three describes the
methods and mode of analysis used. Section four presents the results and section five discusses the findings in relation to Transformation Design research, their practical relevance
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for the design of transformative energy systems in similar settings in rural sub-Saharan Africa, and for the field of development studies more generally. Section six concludes the paper.

2. Theoretical framing: Transformation Design
The field of transformation design as proposed by Hilary Cottam and Colin Burns in 2006 emphasizes that citizen participation and empowerment are central to the reform and transformation of public services (Burns et al., 2006). With its emancipatory roots and promise of democratizing the design process, Participatory Design (PD) has become a core component of
Transformation Design (Cottam, 2019; Sangiorgi, 2011) used extensively to engage with marginalized or underserved populations (Harrington et al., 2019). PD attempts to give the future users of a system a role in its design, evaluation and implementation while also engaging other key actors in the system apart from the users (Schuler & Namioka, 2009).
Sangiorgi builds on the defining features of Transformation Design as set out by Burns et al.
(2006) by drawing connections to the fields of Community Action research and PD (Sangiorgi, 2011). Sangiorgi provides a set of principles or preconditions for transformative practices in design, organizational development and Community Action research, with a particular focus on public service reform and wellbeing. The seven key principles are: active citizens; intervention at community scale; building capacities and project partnerships; redistributing power; designing infrastructures and enabling platforms; enhancing imagination
and hope; and evaluating success and impact (Sangiorgi, 2011).
Community Action research, Sangiorgi argues requires consciousness raising at the grassroots level, as a first step towards the bottom-up transformation of a system (Sangiorgi,
2011). This moment of “conscientization” within community members, where people realise
realize that they have agency and entitlement to make changes to a system, is a cornerstone
in Transformation Design. Community Action research aims to empower communities to
challenge systems and structures that are failing them. Scholars in the field of development
studies and Community Action research highlight the importance of the moment of conscientization in grassroots community development (Ibrahim, 2017; Tiwari & Ibrahim, 2012).
Given the right conditions, conscientization, when followed by community level deliberation,
what Ibrahim calls "conciliation", can lead to a gradual shift in power where relationships between the community and external actors are redefined (Freire, 2000; Ibrahim, 2017).

3. Methods
This study employed an interpretivist exploratory instrumental case study (Stake, 1995; Yin,
2014). Two instances of empirical work contributed to the study: a workshop and an interview study.
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3.1 Workshop site and participants
Machakos County was selected as the study site as it is close to Nairobi where most of the
research team is based, and because cooking practices there are similar to other parts of the
country, making the findings transferrable. Only households without an electricity connection were selected. Despite being just 10 km from an urban centre, the infrastructure, access
to services and main livelihoods give the villages a rural character. Unpaved roads connect
each village to the main road into Machakos, there are minimal healthcare facilities in the
area, and small-scale agriculture is the primary source of livelihood.
Workshop participants were recruited with the support of the area chief in Kitulu and a community mobilizer. The group consisted of 21 women and 9 men, since women typically bear
more responsibility for cooking and fuel acquisition. Men were included as they typically
have financial decision-making power within households. Participants were aged between
18 and 78. The workshop was held in the church in Kitulu village, a typical meeting place for
discussing community issues. The ethical procedures of the lead research institution were
followed and written informed consent was obtained from all workshop participants and interviewees.

3.2 Workshop method
We selected backcasting as the tool for the workshop as it has proved a useful approach for
facilitating speculative thinking around desirable futures and has been applied to the study
of a broad range of sustainability issues (Dreborg, 1996). Backcasting is an approach to future planning in which people discuss, set a desirable future and then work backward to
identify what measures or actions are required to achieve the end goal (Dreborg, 1996;
McPhearson et al., 2016; Wiek & Iwaniec, 2014). The approach involves visioning, which is
the process of creating a vision to represent a desirable future state (McPhearson et al.,
2016).
We applied participatory target-orientated backcasting, where the emphasis is placed on describing images and ideas of the future as goal-fulfilling (Wangel, 2011). The goal is typically
expressed in a quantitative manner; in our case the goal was 100% cooking with electricity
by 2030. A key step is for participants to clearly establish the desirable future state and to
imagine that this state has become a reality. This requires that participants be mentally
“transported” into the future and primed to think speculatively about the goal in question.

3.3 Structure and implementation
The workshop was conducted over the course of two days. Participants self-divided into five
groups of six, ensuring that there was at least one man in each group, and remained in these
groups throughout. Each group was assigned a local facilitator to guide them through the
sessions and take detailed notes on the discussions. The facilitators were provided with
training on the methodology and the objectives of the study prior to the workshops, and
clear written instructions to refer to if needed during the workshop. Several trust building
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measures were put in place, and these are described in more detail in Appendix 1.1 in the
supplementary material.
The first part of the workshop focused on establishing the future goal of 100% cooking with
electricity. We used a large pre-prepared banner depicting a timeline running from 2020 to
2030, divided into three time intervals: 2020–2024, 2024–2027 and 2027–2030. The timeline
included three lanes for collecting data on the actions and activities required at the government, community and household levels (see Figure 5).
During the workshop introduction we directed the participants’ attention to 2030 on the
timeline. A short pre-prepared narrative was read out, to introduce the idea of 100% cooking on electricity in the year 2030 but giving no further detail on how this was to be achieved
and without framing this future as positive or negative(see Appendix 1.2 in Supplementary
material for the narrative text). After hearing the narrative, the participants were asked to
discuss in their groups what 2030 would look like in terms of both the household and the
community. The facilitators used various materials and prompting questions to help their
groups to imagine the 2030 scenario, to describe this future state in detail and to think
through the implications of the imagined future including, for example, impact on family interactions, technical aspects and the type of food that can / cannot be cooked (see Appendix
1.3 in Supplementary material for instructions to facilitators).
The second part of the workshop focused on backcasting. In their groups, the participants
began to think through what would be required to achieve their vision of 2030. The first step
was to consider the time interval closest to the goal, 2027–2030, and to develop a narrative
to describe this period, given the established vision for 2030. Once a narrative for 2027–
2030 had been articulated, the participants moved to the next time interval, 2024–2027, and
repeated the exercise, thinking through what this time interval would “look like” given the
state that they had established for the time period 2027–2030. Finally, the exercise was repeated for the time interval 2020–2024.
The backcasting exercise resulted in five storylines for each time interval. With the help of
the facilitators, the research team synthesized the storylines into one overarching narrative
describing the key activities and changes taking place within each time interval (see the supplementary material for the narratives). In developing narratives, working backwards from
2030 the participants then identified key enabling factors for each time interval to reach the
preceding state, and which actors should be involved

3.4 Interviews, data collection and analysis
Open-ended, semi-structured interviews were conducted with the same 10 participants six
months after the workshop. The community mobilizer led the follow-up interviews in person
with a research team member joining via mobile phone since travel to Machakos was not
possible due to Covid-19 travel restrictions. All the interviews were recorded and transcribed
in English.
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The data, consisting of field notes taken by each facilitator, the notes taken by the research
team documenting our observations, and transcriptions of both rounds of interviews, were
manually coded using open structured coding. Open coding involves analysis of data line by
line for “empirical indicators” that comprise any reported behaviours, experiences, opinions,
events or other observations in the interviewees (Strauss, 1987). For the workshop data,
open coding was conducted manually by the research team (three individuals) in two
rounds: directly following the workshop, and one week later. Interview data were analyzed
by the lead author. The interview and workshop guides were used to structure the empirical
indicators.

4. Findings
4.1 Imagining 2030
The first part of the workshop focused on establishing what it would look like for households
and the community to cook with electricity in 2030.

Figure 1. Break out discussion

All the groups described far-reaching impacts of electrification on family life with far less
stress overall, due to the reduced burden of gathering fuelwood and cooking in smoky environments. Participants explained that current cooking systems require much effort, from
walking four to six hours per week to gather fuelwood, to spending hours every evening
cooking in a smoky kitchen after a long day engaged in farming and housekeeping, leaving
women exhausted. Once these time-consuming tasks have been completed, household
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members have little mental bandwidth left to engage with one another and manage problems in a constructive way. As one respondent explained:
“In 2030, our households will be harmonious. There will be more love and unity in our
homes. Husbands and wives will have time to talk in the evenings. If visitors come,
they will experience the harmony”. (Female participant)

It was also suggested that having access to electricity for cooking would shift roles and responsibilities within households and that men would begin to help with the cooking. Several
reasons were given for this shift. Male respondents said that they would be technically capable of cooking with electricity as it would be easier than using a three/stone fire or charcoal.
“The modern house that we would have built by 2030 will have the kitchen and the
lounge in the same area. I can help my wife prepare meals as we discuss important development projects for our family”.

Two of the groups also mentioned that access to electricity could lead to new income generating opportunities for women, through selling snacks cooked at home. One of the groups
mentioned that women would have greater opportunities for education. One younger
woman described how having access to electricity at home would allow her time (freed up
from cooking), internet connectivity and electric light at home to do online learning. One of
the groups also mentioned that having street lighting in the community would enhance security for women and girls after dark.
According to participants, the reduced burden on women in combination with the availability of modern cooking devices would also mean that there would be more time and energy
available to prepare a wider variety of dishes.
“These days, when I return from the fields in the evening, I am so tired that I just prepare what is easiest and that is ugali…ugali, ugali, ugali!!! In 2030 we will all have time
to plan and prepare very delicious meals with more variety just like the people who
live in the cities”.

As mentioned above, all the groups imagined having modern kitchens in 2030, and that installing new kitchens would be an important prerequisite for having access to electricity for
cooking. Several groups sketched their visions of a modern kitchen on paper (see Figure 2 for
an example). The kitchens would be well ventilated, with windows and an extractor fan to
remove fumes from cooking; the floors would be tiled (current kitchens typically have earth
floors) and there would be ample space for storage.
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Figure 2. Sketches showing visions of modern kitchens in 2030

The speculative aspect of the backcasting methodology played a role in how the participants
considered the questions and engaged with the project. Several facilitators mentioned that
they felt as though the participants had genuinely transported themselves into the future.
We observed how some participants, unprompted by the facilitators, wrote the future date
in their notebooks, rather than the actual date (Figure 3).

Figure 3. Workshop participant writes the date as 18/2/2030
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Imagining a desirable future and articulating in detail what it looks like seemed to be a positive, even joyfully visceral, experience for some of the participants. As one man noted, when
his group began to discuss the initial time interval (2020–2024) after backcasting from 2030:
“It feels like coming from a dream, or from the moon, and crashing down to earth
(middle aged man)”.

Several of the elderly participants commented that they felt they had had the chance to “see
into the future” and witness how life will be for their grandchildren, even though they themselves would not be around in 2030.
Using the agreed narratives for each time interval, and working backwards from 2030, the
workshop participants mapped key priorities and activities specifying at which system level
(household, community/civil society or government) actions would be needed. Ideas were
captured on post-its and placed on the timeline (Figure 4). The participants themselves suggested including quantifiable targets for each time interval to ensure that progress could be
tracked over time. The key actions and priorities are presented in Figure 5.

Figure 4. Participants placing actions onto the timeline

10

Backcasting as a design device to support grassroots system change

4.2 Towards a transition pathway
A transition pathway from 2020 to 2030 began to emerge (Figure 5) highlighting several key
drivers towards their vision of 100% electric cooking in 2030. The participants viewed 2020–
2024 as a period of preparation for the transition to come. Civic education on how to access
government-run electricity access schemes, as well as the importance of electing engaged
public officials in the 2022 elections, would build the capacity of the community to access
government-subsidized connections to the grid. The community would continue to submit
collective applications to the government’s Last Mile Connectivity Programme (LMCP) up until 2030. Over time, connections would be made more quickly as the community demonstrates the capacity to use and pay for electricity. A community saving fund would be established to assist poorer households to access connections. In response, the Government
would replenish funding for the LMCP in 2027. In 2027–2030, there would be a final push to
connect poorer households using the community connection fund. Cooking on traditional
stoves and with traditional fuels would continue, even when electricity reaches the community – certain dishes require charcoal or firewood, and these fuels would be considered important back-up fuels in case of interruptions to the electricity supply.

Figure 5. Summary of actions and targets for meeting the goal of 100% cooking by 2030

The need for community saving would continue until 2030, which reflects how the participants viewed the transition as a long-term process.

4.3 Findings from follow-up interviews with workshop participants
When recalling their experiences of participating in the workshop, almost all the interviewees referred to having had visions of the future. Interviewees described this process as being
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“pleasant”, “enlightening” and “dreamlike”, and as a new experience for them. Six months
after the workshops had taken place, many of the participants could describe in detail the
visions of 2030 that had been articulated, and several recalled the language or imagery that
had been used, such as peace and harmony at home.
Participants also recalled experiencing moments of realization. For example, five participants
mentioned that they had not been aware of the government’s LMCP, and that this news was
“eye opening”. Almost all interviewees mentioned that the lunches during the workshop had
been cooked using an electric pressure cooker, and that they had not realized that food
could be cooked so easily and quickly using electricity. Many referred to this as proof that
modern, electrical cooking was within reach for their community. As one woman put it:
“I was surprised that things I thought belong to the rich, I can also have. Even me with
my low income, I can have those things”.

Four interviewees mentioned that since attending the workshop they had made improvements to their homes ranging from making building bricks in preparation for building a new
kitchen, to purchasing solar lamps and saving up to purchase kitchen utensils. Several of the
interviewees explained that they saw these small improvements as important steps towards
the future that they had envisaged during the workshop. One interviewee explained that:
“Electricity will not arrive overnight, but when it comes to my village, I need to be
ready…I need to have my kitchen ready”.

All the interviewees mentioned either that they had started saving through a local savings
and loans club or that their savings club planned to start a special savings scheme related to
household energy. Six respondents mentioned that a group had been formed to collect the
details of those interested in being connected to the grid. This group then approached the
local Member of Parliament (MP) for Machakos County with the list of names and requested
that they be considered under the LMCP. The local MP agreed to take the request further
and several respondents expressed confidence their request would lead to positive action,
particularly since 2022 is an election year in Kenya.

5. Discussion
5.1 Conscientization and conciliation
The backcasting process made the future tangible for the workshop participants, which allowed for a detailed discussion of how the energy transition could be achieved in their community. From the follow-up interviews, the process of collectively imagining an alternative
future – the transformation design principle of enhancing imagination and hope (Sangiorgi,
2011) - appears to have triggered a moment of conscientization for several of the participants. By discussing and sketching out in detail their imagined future, participants realized
that this future is not only possible, but something they are entitled to. Of course, there is
always a risk when engaging in participatory design that expectations are raised and unattainable futures proposed, with negative repercussions for the community (Harrington et al.,
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2019). However, the backcasting methodology seemed to strike a balance between facilitating imagining, while also generating a structured, action-oriented transition pathway.
We also saw that the process led to conciliation through reflection on existing resources and
acknowledgement of differential conditions within the community. Many of the actions proposed draw on existing resources and capacities in the community, such as saving schemes,
rather than relying on support from external entities. This tendency to propose ideas and solutions based on existing capacity within the community has been noted in other participatory design studies with underserved communities that are used to coping without external
support (Harrington et al., 2019).
Reflecting on the roadmap, workshop participants reported that it was a useful way to visualize and frame the changes that the community would like to see, and that this could be
used as a reference tool in the future when interacting with external actors. As one elderly
participant explained:
“NGOs sometimes come here and ask what we would like them to do for us. This is a
difficult question to answer. There are so many things needed here. But now we have
a plan, we can use it to remind ourselves of where we would like to go, and what help
we should be asking for”.

Within development studies, participatory methods are often critiqued for glossing over the
heterogeneity within communities and ignoring differences in favour of a romanticized and
one-dimensional view of a unified community (Cornwall & Pratt, 2011). In the backcasting
workshop, community members acknowledged that the energy transition would impact
them in different ways, and that a nuanced understanding would be needed to ensure that
no household was left behind. For example, a community fund would be needed to support
poorer residents to connect to the electricity grid and gaining access to electricity would be
an incremental process as initial connections improve community conditions that in turn enable additional future connections. This joint acceptance of difference is considered an important step in fostering effective grassroots community development (Ibrahim, 2017; Ledwith, 2001). Rather that generating one technical pathway, the process facilitated a wide
range of possible solutions with roles for various actors in the system which would seem appropriate given the complexity of the system (Bijl-Brouwer & Malcolm, 2020; Metcalf, 2014).
There is evidence from the interviews that the moments of conscientization led to changes
at both household and community level. During the workshop, civic engagement was repeatedly highlighted as a prerequisite for transition to the 2030 goal. It was therefore striking to hear interviewees describe how they had approached their local representative
shortly after the workshop to request access to a funding to which they now knew they were
entitled. Here we can see some emergent signs conscientization leading to power redistribution as the community begins to push for change.
In development and sustainability studies, participatory backcasting is typically conducted
with established expertise (policymakers, researchers). Our findings suggest that it would be
beneficial to conduct this type of work with community members at the early stage of a
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long-term development transition or programme, rather than involving them after the trajectory of the programme has been decided.

5.2 Limitations and future work
Within the framework of transformative services, and transformation design more broadly,
transformations are understood as cutting across several levels of the associated service systems and therefore requiring input from multiple actors (Bijl-Brouwer & Malcolm, 2020; Sangiorgi, 2011). Our study focused on the micro level because little work is currently being
done to understand individual and community imaginaries of large-scale energy transitions.
Having articulated from the community’s perspective what the energy transition could look
like, the next step would be to engage with other key stakeholders in the system, for example, local government, Kenya Power and credit providers.
The transition roadmap produced should be understood as a design artefact – a synthesis
and representation of the gathered input and prioritization that took place during the workshop. As such it provides a snapshot of a complex, adaptive reality, rather than a static
roadmap to a stated goal. The interview data indicate that it was of immediate practical relevance for this community but since the study site was selected to be broadly representative
of rural Kenya, elements of the roadmap might also be transferrable to other locations.
However, care should be taken to adapt the plan to local visions and priorities which suggests a need for future research on bringing local engagement to scale.

6. Conclusions
Design methods have previously been used to co-develop technologies and services with users in underserved communities in the Global South. Service design has been applied to understand and translate users’ experiences, needs and preferences when designing new energy access technologies and services. Our study builds on this work by exploring how participatory design can facilitate community deliberation about a future energy transition. The
case study demonstrates the relevance of the transformative service principles of redistributing power and enhancing imagination and hope in the design of transformative change
processes with marginalized communities.
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